A quantitative method for acylcarnitines and amino acids using high resolution chromatography and tandem mass spectrometry in newborn screening dried blood spot analysis.
We have developed a high resolution liquid chromatographic separation with electrospray ionization (ESI) mass spectrometry detection for the combined analysis of twelve acylcarnitines and seven amino acids commonly measured in newborn screening heritable metabolic disorders. Samples were prepared by punching 3.2 mm disks out of dried blood spots and extracting with a mixture of methanol and 0.1% formic acid containing stable isotopically labeled internal standards. Analysis was performed on an UHPLC system using a HILIC amide, 2.1 mm × 50 mm, 1.7 μm column. A normal phase gradient, employing 10mM ammonium acetate in 90:10 acetonitrile/water for mobile phase B and 0.1% formic acid in water for mobile phase A, was used. Optimized multiple reaction monitoring (MRM) was used for detection of amino acids and acylcarnitines on a Waters Premier mass spectrometer. Quantification of analytes was performed using internal calibration by fortification of sodium heparin whole blood with analytes at appropriate levels to encompass the range around the reported cut-off values. The method was fully validated with respect to precision, accuracy, recovery, linearity, matrix suppression and extraction robustness. Precision and accuracy were evaluated over 3 days and determined to be acceptable with an overall precision within 10% and accuracy within 15% of theoretical for all analytes except for acetylcarnitne at one fortified level, which quantitated 21.8% lower than the expected value. This method is suitable as a second-tier test for newborn screening of specific disorders associated with abnormal levels of acylcarnitines and amino acids, potentially reducing false positive cases and shortening the time to diagnosis.